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Abstract
Lagged beneﬁts relative to costs can politically block an eﬃciency-enhancing
labor market reform, lending support to the two-handed approach. An accommo-
dating monetary policy, conducted alongside the reform, could help bringing the
positive eﬀects of the reform to the fore.
In order to identify the mechanisms through which monetary policy may aﬀect
the political sustainability of a reform, we add stylized features of the labor market
to a standard New-Keynesian model for monetary policy analysis. A labor market
reform is modeled as a structural change inducing a permanent shift in the ﬂexible-
price unemployment and output levels. In addition to the permanent gains, the
impact of the timing and magnitude of the reform-induced adjustments on the
welfare of workers - employed and unemployed - is crucial to the political feasibility
of the reform. Since the adjustments depend, on one hand, on the macroeconomic
structure and, on the other hand, can be inﬂuenced by monetary policy, we simulate
various degrees of output persistence across diﬀerent policy rules.
We ﬁnd that, if inertias are present, monetary policy, even when conducted by
an independent central bank, aﬀects the political support for the reform. In general,
the more expansionary (or the less contractionary) the policy is, the faster is the
recovery to the new steady-state equilibrium and, thus, the stronger is the political
support.
Keywords: Monetary policy rules; Labor market reforms; Unemployment beneﬁt; Po-
litical economy; New-Keynesian models.
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11 Introduction
Labor market reforms, as other structural reforms, bring about short-run transition costs
while longer-run permanent eﬀects are expected to be positive, namely permanent im-
provements in real wage ﬂexibility and in potential output. Despite these expected gains,
the lack of political support is often blamed for the failure to reform labor markets.
Opposition to reform is usually related either with uncertainty about its eﬀects, with
the distribution of losses and gains across diﬀerent political interest groups, or with the
time-lag before net beneﬁts appear. Typically, reforms in the labor market try to improve
wage ﬂexibility through increasing competitiveness of the unemployed relative to the em-
ployed; this often involves immediate losses in real wages, which are quickly perceived by
the employed. Saint-Paul (2006), strongly inﬂuenced by the seminal arguments of Fer-
nandez and Rodrick (1991), refers that a status quo bias, blocking reform implementation,
is likely to arise and depends on (i) the eﬀects that increased competition in the labor
market has on the wage rents of the employed over the unemployed’s; (ii) the political
weight of the unemployed; and (iii) the intensity of job creation. Eventually, the reform
ends up improving the proﬁtability of ﬁrms, allowing for a gradual recovery with higher
real wages and lower unemployment levels which, in turn, induce a lower tax burden (for
unemployment beneﬁts) on ﬁrms and workers. However, these beneﬁts often arise with
al o n gd e l a yr e l a t i v et oc o s t s( B e a n ,1 9 9 8a n dE l m e s k o v ,2 0 0 0 ) ,w h i c h ,t o g e t h e rw i t h
uncertainty, can indeed make a reform politically diﬃcult to sustain.
In the sequence of steady increases in the European unemployment rates — explained,
to a great extent, by the presence of rigid labor market institutions interacting with shocks
that have hit the European economies —, the need for labor market reforms became an
important issue in the economic policy agenda (e.g., OECD, 1999, and Poeck and Borghijs,
2001, among many others). The issue of political support for reforms has led to the
development (ﬁr s t l yb yB l a n c h a r det al, 1986) of the two-handed approach, according
to which expansionary demand-side policies, conducted alongside reforms, could help in
bringing its positive eﬀects to the fore. Demand-side policies can speed up the adjustment
process towards the new long-run equilibrium making the beneﬁts of the reform more
visible in the short run. The more sluggishly the economy adjusts, the larger is the
scope for the ”helping hand” of demand-side policies (Lindbeck and Snower, 1990, Bean,
1998, and Saint-Paul, 2006). A related argument is that macroeconomic outcomes, in
the sequence of shocks hitting the economy, are signiﬁcantly aﬀected by the interplay of
policy responses and labor market institutions (LMI). In general, more ﬂexible LMI imply
lower employment adjustment costs (e.g., Gordon, 1996).
The two-handed approach is also endorsed at the institutional level: demand-side
policies are explicitly included as policy recommendations in the OECD Jobs Strategy in
1994; and data on the evaluation of the Jobs Strategy show that countries that shifted to-
wards stabilization-oriented macroeconomic policies exhibited the highest follow-through
rates in implementing labor market reforms and scored signiﬁcant improvements in labor
market indicators (OECD, 1999).
Theoretically, the two-handed approach requires a model capable of capturing the
interactions between demand-side policies and structural reforms, a framework that is
2largely lacking in macroeconomics. In this paper, by focusing on the inertias that deter-
mine the time-lag before net beneﬁts emerge, we assess the political support for a reform,
and inquire how demand-side policies — in particular, monetary policy — can aﬀect the
dynamics of the economic adjustment to the structural reform and, thus, its political
sustainability. This requires the choice of a suitable macroeconomic model as well as the
deﬁnition of criteria for the measurement of political support.
As for the macro model, we propose a New-Keynesian rational-expectations frame-
work with habit formation in consumption, modiﬁed with speciﬁc institutional features
characterizing the labor market. In particular, we assume that nominal gross wages are
established in a right-to-manage process of collective bargaining, preventing labor market
clearing. This ineﬃciency, resulting from institutional features of the labor market, adds
to the ones arising in the goods markets. Once LMI are included in the model, it is pos-
sible to identify, in a stylized manner, instruments of labor market reform. In particular,
we consider the reduction of the unemployment-beneﬁt replacement ratio.
As for the political support evaluation, we compute the changes in the welfare of
the employed and the unemployed workers, during the adjustment process after reform
implementation. Welfare eﬀects of the reform respect both the (immediate) reduction
of the insurance income and of real wages, and the positive (possibly lagged) eﬀects
arising from the fall in unemployment and in the related tax bill. Assuming net positive
permanent eﬀects on the welfare of the workers, the sooner net beneﬁts show up, the
higher is the political support for the reform.
After this introductory section, the paper proceeds as follows. Section 2 develops the
macroeconomic model, including the deﬁnition of monetary policy rules. Section 3 argues
that a reduction in unemployment beneﬁts is a meaningful stylized reform and deﬁnes
alternative processes of its implementation. After discussing the criteria for political
support measurement, section 4 applies the deﬁned measure to simulations with diﬀerent
inertias and monetary policy rules. Section 5 presents some concluding remarks.
2 A Macroeconomic Model with Labor Market In-
stitutions
In this section we proceed with the description of a model designed to capture the inter-
action between labor market reform and monetary policy. We follow the New-Keynesian
type of models used by Galí (2003; 2006) and McCallum and Nelson (1999) for mon-
etary policy analysis. However, diﬀerently from the usual models for monetary policy
analysis, ours is modiﬁed to include non labor-market clearing features. The latter af-
fect the non-eﬃcient ﬂexible-price output level and generate unemployment. We start
by characterizing the behavior of the decentralized agents in the economy — ﬁrms and
households.
32.1 Households
Consider an inﬁnitely-lived individual (i.e., household), representative of the consumers’
behavior in the economy. The individual is risk-averse and enjoys utility from consumption
and leisure, according to the following instant utility function.





,h ≤ 1, (1)
where C stands for per capita consumption of a composite ﬁnal good, N for the hours
worked by the individual, g deﬁnes a shock to preferences and β (0 <β<1) is a discount
factor.
The utility function, based on Christiano et al’s (2005), captures the consumers’ wish
to smooth both the level and the change in consumption, slowly changing habits, as
considered in Fuhrer (2000). When h (index of habit persistence) > 0, the utility function
produces a gradual hump-shaped response of consumption to shocks, an appealing form
for ﬁtting the data (see, for instance, Christiano et al, 2005 and Smets and Wouters, 2003)
as it avoids some counter-intuitive dynamics of consumption in response to changes in the
expected real interest rate (Estrella and Fuhrer, 2002).
Regarding leisure in the utility function, the individual, either employed or unem-
ployed, is assumed to supply a ﬁxed amount of labor, Ns. Besides enabling to focus on
the demand-side labor market frictions, this assumption captures the empirical regularity
that labor supply is relatively inelastic in the short run.1 As a result, eﬀective per capita
hours of work, N, are taken as given by the individual, as they are determined by the
demand for labor. Assuming N ≤ Ns, the unemployment rate is u = Ns−N
Ns .
The representative agent is "homogenized" as if he were partially employed and par-
tially unemployed.2 Thus, the unemployment rate u implies that the representative agent
receives the nominal wage rate, W,o v e r(1 − u)Ns, and the unemployment beneﬁtr a t e ,
bW,o v e ruNs.
The budget constraint limits real consumption per period to the real income raised
during current production activity plus the changes in holdings of real risk-free govern-
ment bonds (GB). Production output is distributed either under the form of labor-related
i n c o m e so ra sp r o ﬁte a r n i n g s ,Π. Henceforth, labor-related incomes refer to all incomes
raised through the employment relationship, including wages as well as other incomes sub-
stituting for wages during the out-of-work situations, namely the unemployment beneﬁt.
In particular, the budget constraint results from a weighted average of the constraints
1See, for instance, Burda and Wyplosz, 1997. Short-run wage inelasticity can be due to, among other
causes, the existence of labor market legislation establishing a ﬁxed number of weekly working hours. In
addition, given our deﬁnition, below, of the unemployment beneﬁt rate, a variable Ns would lead to the
awkward result that the amount of unemployment beneﬁt received would increase with the amount of
labor supplied.
2This is a technically convenient way of keeping compatibility between the representative agent and
the need to consider (below, in section 4) that the aggregate dynamics of the unemployment rate and,
consequentely, of the political support for the reform, may depend on the distinction between being
employed and being unemployed.
4facing the employed and the unemployed:
Ct =( 1 − ut)
employed






















where rr stands for the real interest rate, P for the aggregate price level, τ for the tax
rate on labor income; (1 − u) and u are used as proxies for the probability an individual
has of being employed or unemployed, respectively. We are assuming that the constraints
facing the employed and the unemployed diﬀer only in labor-related incomes.
It is also assumed that unemployment beneﬁts are fully tax-ﬁnanced (a pure Bis-












Using equations (1), (2), (3) and normalizing Ns to 1, the optimizing problem of the























Solving problem (4) we get the following Euler equation for consumption (i.e.,t h eI S
function), mimicking the economy’s aggregate demand dynamics.
(1 + βh2)Et∆yt+1 = h∆yt + βhEt∆yt+2 +
+(1 − βh)(1 − h)(rt − Etπt+1 − ρ) −
−(1 − h)(vt − βhEtvt+1). (5)
Where ∆yt is the change in the (log) of output, deﬁned as (yt −yt−1) and vt = −Et∆gt+1
is a demand-side disturbance, with gt deﬁned above, in (1). The constant ρ = −logβ is
the time discount rate and corresponds to the steady-state equilibrium real interest rate
in the absence of secular growth (see, below, equation 35, in 4.3).
52.2 Firms
In what concerns the production side, we consider monopolistic competition in the pro-
duction of intermediate goods and perfect competition in the production of the composite
ﬁnal good.
There is a continuum of intermediate goods producers indexed by i ∈ [0,1],e a c ho f
which producing a diﬀerentiated good, Yit.I faﬁrm sets its prices optimally (in order to
maximize proﬁt s )a ta n yp e r i o d ,t h ep r o b l e mf a c e db yt h eith ﬁrm can be represented by:
Max
Yit
Πit = PitYit − WtNit (6)
s.t.
Yit = At (Nit)







The ﬁrst restriction represents the production function, where A is a technology index
common to all ﬁrms and Ni refers to the hours of labor in use by the ﬁrm producing
intermediate good i. The second restriction represents the relative demand for each
intermediate good i, Yi, conditioned by the ﬁnal good producers’ optimal choice of inputs.
We also consider the existence of many producers of the composite ﬁnal good, Y ,p r o -
ducing through a Dixit and Stiglitz (1977) CES-type aggregation of intermediate goods.
The resulting general price index, P, arises in a perfectly competitive market and can
also be deﬁned as a CES-type aggregation of intermediate goods prices (see, for example,
Ireland, 2001).
The solution to (6), above, yields a constant mark-up, μ,o fp r i c e so v e rn o m i n a l
marginal costs. Assuming symmetry across ﬁrms, Pi = P and Yi = Y , the aggregate
















,α < 1,ε > 1. (7)
However, the assumption that ﬁrms can optimally reset prices at any period is not
compatible with real eﬀects of the demand-side policies, because full price adjustment
crowds out, instantaneously, any demand pressure. In fact, some price rigidity in general
equilibrium models is a sine qua non assumption for the model to produce real eﬀects
from monetary policy conducting. In our model we follow a discrete version of Calvo’s
(1983) price adjustment mechanism as proposed in Galí (2003). Firms, whenever possible,
adjust prices to an optimal value, P∗, conditioned upon the expected average duration
of price stickiness. Each ﬁrm has a given probability of adjusting prices in each period,
independent of when prices were last adjusted. Assuming this probability constant across
ﬁrms and equal to (1−θ),w ec a nd e ﬁn et h e( l o go f )a g g r e g a t ep r i c el e v e l(p) as weighted
average of the lagged general price index and the currently set optimal price (King, 2000):
pt = θpt−1 +( 1− θ)p
∗
t. (8)
6This establishes the sticky price dynamics. As expected, the optimal price to be set at t
must drive the best proﬁt results conditional on the possibility that the ﬁrm’s price may
not be changed for some periods ahead. Taking EtΠt+j,j as the proﬁts expected for period










j Πt+j,j.( 9 )
Following, among others, Goodfriend and King (1997) and Galí et al (2001) on the above




t − pt =l o gμ +( 1− θβ)
α









with Etmct+j and Etπt+j standing, respectively, for the log of expected real marginal costs
and the expected inﬂation rate for period t + j, conditional on the information available
at time t.
2.3 Labor Market - Collective Bargaining
Standard models for monetary policy analysis usually assume labor market clearing. For
our purposes, this needs to be changed into a model where the ﬂexible-price (FP) equi-
librium output is ineﬃc i e n tn o to n l yd u et ot h ee x i s t e n c eo fm o n o p o l i s t i cc o m p e t i t i o n
among producers, but also because labor market institutional functioning leads to un-
employment. Also, the model must capture the eﬀects of labor market reform both on
the adjustment mechanism to shocks hitting the economy, as reform improves real wage
ﬂexibility, and on equilibrium unemployment.
Involuntary unemployment arises because there is job rationing in the economy. Firms
could set lower wages and get more workers into jobs but mechanisms of wage formation
may prevent this. The insider-outsider theory provides explanation on how the market
wage is set above the market clearing level and also why the unemployed (outsiders) are
unable to underbid the wages that are currently paid to incumbents (insiders). Lindbeck
and Snower (1988) argue that the existence of Labor Turnover Costs (LTCs) associated
with insider-outsider turnover might explain why ﬁrms do not substitute outsiders for in-
siders at lower wages.3 Thus, under LTCs, insiders have bargaining power, which explains
why wages are set through bargaining between ﬁrms and their current workers, leaving
the unemployed out.
In particular, we consider that workers of a given ﬁrm form a labor union to negotiate
over wages alone.4 In each period, following the bargaining outcome, the ﬁrm chooses the
3The existence of LTCs underlying the insider-outsider theory provides a foundation for insiders’
market power, instead of its ad hoc deﬁnition as imperfect competition in wage setting (as, for instance,
in Galí, 2003).
4We simplify the functional form of the union’s utility by assuming risk neutrality. This does not
7employment level, taking wages as given. In other words, we follow the right-to-manage
approach to wage formation laid out, for example, by Layard et al, 1991.5
Our assumptions lead to a Nash bargaining problem, which turns out to be the fol-
lowing combination of the objective functions of the ﬁrm and of the union, weighted by










Wout t = FitWt +( 1− Fit)bWt =( 1− ut + utb)Wt.
The utility of each bargaining party is derived from the rent of eﬀective income over
t h er e s p e c t i v e” f a l l b a c k ”( i.e., the income each party gets if agreement fails). The ﬁrst
term within square brackets captures the instantaneous utility for the ﬁrm, while the
remaining terms in the maximand refer to the union’s instantaneous utility.6 Additionally,
the following features should be stressed:
(i) Bargaining is over wages alone and not over hours of work . Often, labor contracts
are subject to legal constraints on the amount of working hours, making labor supply
relatively inelastic and leaving little room for working-time negotiations at the ﬁrm level.
(ii) In highly decentralized bargaining (at the ﬁrm level), tax and proﬁts externalities
arise. The union does not internalize the fact that higher wages increase unemployment
and, thus, taxes to ﬁnance larger unemployment beneﬁts (Calmfors and Driﬃll, 1988) -
hence, bargaining is over gross wages. In addition, the employed workers do not take into
account the eﬀect of their bargaining decisions on their income as stockholders. These
negative externalities match the evidence that centralized and coordinated collective bar-
gaining, characterized by more moderate wage claims, tend to yield lower unemployment
and inﬂation (see, for instance, evidence in Carneiro et al, 2002, for the OECD countries).
(iii) In contrast, the union takes into account that wage claims may have adverse
eﬀects on the ﬁrm’s competitiveness and, thus, on the probability of insiders’ survival in
the ﬁrm, Si(Wi) (Calmfors and Driﬃll, 1988).
(iv) The union’s ”fallback”, Wouti, represents the insiders’ outside-option earnings,
w h i c hi sa na v e r a g eo ft h ew a g ea n dt h eu n e m p l o y m e n tb e n e ﬁt average rates (Wt, bWt),
weighted, respectively, by the probability of ﬁnding a job outside the ith ﬁrm (Fi) and the
probability of not ﬁnding a job elsewhere (1 − Fit). Although (1 − Fit) is often speciﬁed
as a function of several factors that aﬀect competition faced by job searchers (see Layard
et al, 1991), we assume, as in Bovenberg et al (2000), that the unemployment rate is a
good proxy for the probability of not ﬁn d i n gaj o b .
Assuming symmetry across ﬁrms, by making Pi = P, Ni = N and Wi = W, the
conﬂict with the household’s risk aversion, since the essential feature is that both the union’s and the
household’s utility increase with wages.
5We assume that bargaining occurs in every period, so that nominal wage stickiness is absent.
6For a detailed exposition of the derivation of the Nash bargaining, see Belot and van Ours (2004).
8optimal solution to problem (11) is











[1 − (1 − b)utεSNεNW]Γ =0 , (12)
where εSN stands for the elasticity of the survival probability with respect to employ-
ment and εNW stands for the nominal-wage elasticity of labor demand. Equation (12)
is obtained by using the simplifying assumption of a constant absolute elasticity of the
survival probability relative to wage, εSW = εSNεNW,a tt h e( ﬂexible price) steady-state
level. According to Layard et al (1991), εSN is typically less than 0.5 while the (ﬂexible
price) steady-state level of εNW is given by:
εNW =










−1 > 0. (13)
Using both equations, (12) and (13), we get the following wage oﬀer curve, relating real



















Therefore, real wages resulting from Nash bargaining increase with:
(i) the union’s relative bargaining power, Γ/(1 − Γ);
(ii) the union’s "fallback", which, in turn, increases with b and with a lower ut;
(iii) the survival probability, which, in turn, increases with μ,a n dw i t hal o w e rεSN
and a lower α;
(iv) the marginal productivity of labor, that is, with a lower N.
2.4 Flexible-Price Equilibrium
The ﬂexible price (FP) equilibrium output is deﬁned as the long-run steady-state level of
output. It refers to the output level achieved under the ﬂexible-price adjustments, given
a set of institutional arrangements characterizing the labor market.
Satisfying the right-to-manage model for wage formation, we start by combining the
wage oﬀer curve and the labor demand under the ﬂexible price hypothesis to get the FP
equilibrium output level. On the one hand, log-linearization of the pricing decision under
FP (equation 7, above) yields the labor demand function,
(wt − pt)=−logμ +l o gα +( α − 1)nt + at, (15)
reacting negatively to the real wage rate.
On the other hand, log-linearizing the wage oﬀer curve — equation (14) — around the
9FP equilibrium, together with the assumption of labor supply inelasticity, we get:
(wt − pt)= ¯ d0 + ¯ d1(∆Γt)+
£¯ d21 +( α − 1)
¤
(nt − ¯ nt)+¯ d3(∆bt), ¯ d21 > (α − 1),
(16)
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(1 − ¯ Γ)
1
(1 − b)2¯ u
¸
;
∆Γt = Γt − Γt; ∆bt = bt − bt;¯ q = q(¯ Γ,¯ b, ¯ u).
The dashed variables refer to values at the respective FP equilibrium levels. Usually,
∆b = ∆Γ =0 , unless an unexpected reform aﬀecting either of the parameters occurs.
U n d e rn or e f o r mo ri fi ti sp r e - a n n o u n c e d ,b = b and Γ = Γ. As expected, real wages
increase with pressure from labor demand. Under ﬂexible prices, with n =¯ n and ∆b =
∆Γ =0 , putting together the labor demand function and the wage oﬀer curve at the FP
levels, we get the following results for ¯ ut, ¯ nt and ¯ yt, respectively:
¯ ut =
(μ − α)¯ Γ
£




¯ nt = n
s
t − ¯ u = −¯ u = n; (18)
¯ yt = −α¯ u + at. (19)
The FP equilibrium is aﬀected by the ineﬃciencies (both in the labor and in the
goods and services markets) present in the economy.7 The FP unemployment rate (which
coincides with the steady-state unemployment rate) determines the FP output level, ¯ yt,
and increases with the unemployment-beneﬁtr e p l a c e m e n tr a t i o( b), the relative power
of the union in wage bargaining (Γ), and the degree of monopolistic competition in the
market for intermediate goods, μ. Unless a supply-side policy - namely, a labor market
reform - is enforced, so as to push the FP closer to its eﬃcient level ye
t = at, the long-run
output level will not be higher than ¯ yt <y e
t.
The FP output dynamics just derived enables us to recover the ﬁrm’s pricing behavior,
equation (10) in 2.2, above, to get the economy’s aggregate supply (AS) function. Using
(the log-linearized) equation (7), in 2.2, together with the dynamics of the log of the real
wage (equation 16, above), allows us to deﬁne the log of the real marginal costs, mc,a s






at + d21u + d1∆Γt + d3∆bt. (20)
Putting together equation (10), the aggregate price level deﬁnition in (8) and the real
marginal cost deviations from its FP level (c mct = mct − mct) using equation (20), the
7Hereafter, dashed variables with time subscript refer to FP equilibrium levels, while dashed variables
without time subscript stand for their respective steady-state levels.
10inﬂation dynamics (AS) equation follows:8
πt = βEtπt+1 + ke yt + ut, (21)
with k = λ
d21
α
; ut = λ(d1∆Γt + d3∆bt); and λ =
(1 − θ)(1 − βθ)α
θ[α + ε(1 − α)]
.
Inﬂa t i o ni st h u sd e t e r m i n e db yf u t u r ee x p e c t e di n ﬂation, by the output gap and by an
unexpected reform processes. The inﬂa t i o nr a t ei sr e l a t e dt ot h eo u t p u tg a pt h r o u g ht h e
features characterizing both the goods and labor markets. As to the former, the higher
the price elasticity of demand (ε) and the stronger the nominal inertia in prices (θ),t h e
less strongly inﬂation will react to the output gap. Concerning the ways through which
the institutions of the labor market determine the reaction of inﬂation to the output
gap, in general, features that improve the outside option or the wage bargaining power
of the unions, make nominal wage growth, and thus inﬂation, less responsive to the cycle
ﬂuctuations. Also according to equation (21), unexpected changes in the unemployment
beneﬁt ratio or in the relative wage bargaining power of the parties aﬀect inﬂa t i o ni nt h e
same way a cost-push shock does.9
We can now sum up the model in regard to the structure describing the economy:
(i) the aggregate demand function derived from the households’ behavior (equation 5, in
2.1); (ii) the aggregate supply function reﬂecting ﬁrms’ optimal price-setting decisions
(equation 21); and (iii) the ﬂexible-price output dynamics (equation 19).
To close the model we still need to account for the behavior of policy authorities in
charge of monetary policy and of the implementation of the labor market reform. This
enables the use of the model to analyze the interaction between a demand-side stabilization
policy and a structural, supply-side, policy. The rest of this section describes the monetary
policy rules while a stylized labor market reform is presented in section 3.
2.5 Monetary Policy
We assume that monetary policy is the only demand-side management policy available
and that the policy maker is an independent central bank (CB).10
Theoretically, the policy maker would behave optimally in a way to maximize the
utility of the representative agent. However, the literature on monetary policy conduct-
ing shows a widespread consensus that central banks follow simple rules instead (see, for
instance, Taylor, 1999). Nonetheless, optimal policy rules perform a useful role in bench-
marking simple rules. For instance (and for our purposes), optimal policy rules provide
results on welfare costs that are useful for the evaluation of simple rules.
8T h ep r e s e n c eo fh a b i tp e r s i s t e n c e( h>0)u s u a l l ya ﬀects the aggregate-supply function as Amato and
Laubach (2004) show. However, this does not apply to our case due to the assumption of constant labor
supply.
9More generaly, unexpected components of structural reforms provide aditional theoretical foundation
for the presence of cost-push shocks in the New Keynesian Phillips curve.
10The government is assumed to be neutral, with a passive role exclusively related with income dis-
tribution: it collects taxes to pay for the unemployment beneﬁts, constrained to keeping a balanced
budget.
11Following a standard procedure in the relevant literature, we deﬁne the optimal mone-
tary policy (OMP) as maximizing the welfare of the representative agent. Here, we follow
a version of Woodford’s (2002) methodology, as presented by Galí (2006), to derive the
objective function of the monetary authority according to the speciﬁcities of our model
(Appendix A). Using some simplifying assumptions, we are able to derive the relevant
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πt = βEtπt+1 + ke yt + ut,k > 0,
where the constraint refers to the AS function derived in 2.4, above; it captures the
inﬂation - output-gap stabilization trade-oﬀ faced by the central banks when responding
to cost-push shocks.
Following Clarida et al (1999), Galí (2003) and McCallum and Nelson (2004), we can
describe two sets of solutions for the optimal policy: discretion and commitment.
Optimal policy under discretionary behavior (OMP-D) Occurs whenever the
optimizing monetary authority cannot commit to any future policy actions. Because
the central bank can not inﬂuence current expectations on output and inﬂation, it takes
private sector expectations as given when solving the optimization problem (22). The





Optimal policy under commitment (OMP-C) Another form of OMP may emerge
when the monetary authority has enough credibility to stick to an announced plan of
action deﬁned at a certain time and to be applied from then on. The central bank
recognizes that its policy choice eﬀectively inﬂuences private sector expectations regarding








(e yt − e yt−1),t =2 ,3,4,... (25)
Optimally, the monetary authority behaves diﬀerently in the ﬁrst period and in the
following periods. This solution involves, however, a “time-inconsistency”, because in the
ﬁrst period the central bank behaves just like in the discretionary case. For instance, if
11It should be noted that although the implications of habit formation for welfare evaluation have been
avoided (by using simplifying assumptions in the Loss function), we keep using the habit-formation IS
function (5), above.
12a cost-push shock occurs in period 1,i np e r i o d2 both the inﬂation and output gap are
stabilized and thus the optimal choice would be the discretionary solution once again. To
avoid time inconsistency, we consider, instead, Woodford’s “timeless perspective” in the
equilibrium under commitment: to implement a “systematic” control regime, the central
bank would behave identically in all periods, such that (25) would apply for all t (see
McCallum and Nelson, 2004).
Taylor Rules It is usually argued in the literature that, in practice, central banks fail to
design and implement optimal policy rules (Taylor, 1999 and Galí, 2003, among others).12
To account for this, several authors have proposed a variety of simple rules as a guideline
for monetary policy conducting and for assessing its performance across diﬀerent models.
These simple rules can, in general, be summarized in the following instrument rule (e.g.,
McCallum, 2001):
rt =( 1− ρr)
£
ρ + φππt + φy(yt − yt)
¤
+ ρrrt−1 φπ,φ y > 0,ρ r ∈ (0,1), (26)
where rt stands for the nominal interest rate, πt for the inﬂation rate (assuming a zero-
inﬂation target), ρ is the constant steady-state real interest rate, and ρr stands for the
nominal interest rate smoothing parameter.
This rule combines the interest-rate feedback Taylor rule with interest rate smoothing.
On the one hand, the Taylor rule is successful in mimicking central banks’ behavior
especially for closed economies (such as the U.S. or the EMU area) and it exhibits good
properties relative to the optimal policy (see the studies in Taylor, 1999). On the other
hand, interest rate smoothing draws strong empirical support from the practice of central
banks, even if it still lacks a robust theoretical formalization.13
3 A Stylized Labor Market Reform - The Case of
Unemployment Beneﬁts
Labor market reforms have two major positive macroeconomic eﬀects: by increasing real
wage ﬂexibility, (i) reforms improve stabilization of cost-push shocks and (ii) reduce equi-
librium unemployment, thus, increasing the ﬂexible-price output. Saint-Paul and Bento-
lila (2001) refer to these as the ”increasing the economy’s adjustment potential” and the
”increasing the economy’s average performance” eﬀects, respectively.
Labor market reforms often refer to a comprehensive set of measures aimed at chang-
ing labor market institutions - see, for example, OECD (2006), which describes labor
market policies under monitoring since 2005. However, in order to be compatible with
our broad macroeconomic model, the mechanism of reform should be modeled as simply
12In addition to the reasons for deviating from OMP, presented in the studies compiled by Taylor
(1999), there is the case of the European Monetary Union where the monetary policy by the ECB is not
optimal for each economy. Thus, for each of the EMU countries, monetary policy is like a non-optimal
rule, enforced by a supra-national institution.
13For exhaustive reviews on interest rate smoothing see, for example, Sack and Wieland (2000).
13as possible provided that it captures the two major macroeconomic eﬀects mentioned
above. We start this section by brieﬂy arguing that a reduction in unemployment ben-
eﬁts is a relevant stylized labor market reform: apart from the role of the beneﬁts as a
state-provided insurance device, its reduction improves competition in the labor market,
thereby increasing real wage ﬂexibility which, in turn, is key to the macroeconomic eﬀects.
The Insider Wage Bargaining Model in Layard et al (1991) and the Job Search Model
(Mortensen and Pissarides 1999) predict that, in contrast with other LMI reforms, a re-
duction in the unemployment beneﬁt unambiguously reduces equilibrium unemployment.
Among other dimensions of the unemployment beneﬁts (such as the duration of entitle-
ment, the coverage and the strictness of the beneﬁt system), the level of the beneﬁts is
often empirically assessed as having an important impact on the equilibrium unemploy-
ment level. Nickell et al (2003), providing a review of empirical studies, conclude that
the average results collected in the literature point to a rise of 1.11 percentage points in
equilibrium unemployment induced by a 10 percentage point rise in the unemployment-
beneﬁt replacement ratio. Moreover, Nickell et al’s (2003) own results show that, for the
OECD countries, both the level and the duration of entitlement of the unemployment
beneﬁt have a positive impact on unemployment, while only the former has a positive
signiﬁcant direct eﬀect on real wages. Table 1 illustrates the replacement ratio and the
duration index of the unemployment beneﬁts for the selected OECD countries.14
Analitically, unemployment beneﬁts are a mechanism that works both as a state-
provided insurance device and as a lower bound for wage setting.
As an insurance device to risk-averse workers, unemployment beneﬁts are mainly re-
distributive. Unemployment beneﬁts clearly redistribute welfare from the employed to
the unemployed (Saint-Paul, 2000): while the unemployed beneﬁt from the insurance, its
ﬁnancing is a tax burden to the employed (insurance eﬀects).
However, through wage formation, unemployment beneﬁts also aﬀect real wage ﬂexibil-
ity and, thus, equilibrium unemployment. On one hand, a rise in unemployment beneﬁts
immediately improves the outside option for the employed, thus raising the bargained
wage (immediate wage eﬀect). But, on the other hand, ﬁrms gradually adjust to higher
bargained wages by lowering demand for labor, thus raising unemployment and attenu-
ating the initial rise in wages (labor demand wage eﬀect); higher unemployment, in turn,
increases exposure as well as the induced tax burden (employment eﬀects).
Hence, the wage eﬀect provides incentives to high beneﬁts claims by the employed
while the insurance and employment eﬀects provide incentives to the opposite. If the
former eﬀect is strong enough, a reduction in the unemployment beneﬁti se x p e c t e dt o
increase real wage ﬂexibility, reduce equilibrium unemployment and improve adjustments
to shocks.
We now model the reform process consisting of a reduction in the unemployment
beneﬁtr a t i o( b), under three alternative implementation processes: a reform process
consisting of a one-shot, pre-announced reform; a reform gradually implemented; and an
unexpected reform process.
14The measure of beneﬁt duration is the level of beneﬁt in the later years of the spell of unemployment
normalised on the beneﬁti nt h eﬁrst year of the spell (Nickell et al, 2003).




















New Zealand 0.29 1.04
United States 0.26 0.18
Average 0.34 0.49




Table 1: Unemployment Beneﬁt Replacement Ratio and Duration Index in OECD coun-
tries
Pre-announced reform: one-shot vs gradual implementation The pre-announced
reform process is modelled under the assumptions that (i) the reform is announced pre-
viously to implementation, so that decentralized agents can adjust their expectations
accordingly; and (ii) rational agents perceive the permanent eﬀects of reform on FP out-
put and also on the parameters of the model. In particular, we assume that b takes a new
permanent value, 10 percentage points (pp) lower, inducing a permanent positive change
in y.
We start by generally deﬁning a gradual reform process since it also embeds the case
of a reform operating instantaneously (one-shot reform). We can think of a gradual
reform path either as a gradual decline in b aﬀecting all the unemployed or as a gradual
application of the lower level of b to the newcomers into unemployment.
To capture the gradual path of the reform, we proceed in analogy with a permanent,
but gradual, technological change. This is appropriate, since permanent technology shocks
have, like reforms, long-lasting gradual eﬀects over FP output. Following the literature
on modelling permanent technological shocks (as, for instance, in Blanchard and Quah,
1989, and in Galí et al, 2003), the gradual reform path yields, in our case, the following




∆bt,0 ≤ ρy < 1,∆bt =
½
−0.1(1 − ρy) if t = t0 (1st implementation period)
0 otherwise .
(27)
15where ∆bt stands for a shock term that diﬀers from zero only in the period when the reform
starts being implemented. Equation (27) translates the gradual path for b (the reform
process) in terms of yt through the structural relationship between the two variables (see
equations 17 and 19). This gradual reform produces diminishing eﬀe c t sa st i m eg o e sb y ;
and a larger correlation parameter, ρy, corresponds to a longer implementation period
and to a smaller ﬁrst impact of the reform, while the one-shot reform corresponds to the
case of ρy =0 .15
Unexpected reform An unexpected reform could apply to the case where a reform is
discussed (with an uncertain outcome) between the government and the social parties,
previously to being eﬀectively implemented. Economic agents are not fully informed to
what extent their suggestions will be taken into account by the policy authority and the
reform will be, at least, partially unexpected. We simplify by considering a completely
unexpected one-shot reform.
Without the announcement of the reform, economic agents can not perceive its impacts
immediately at t0. A non-announced reform works as a cost-push shock in period t0,t h e
eﬀects being then fully perceived after implementation, that is, the new y is fully perceived
in t0+1. In order to capture these eﬀects, it is assumed a temporary shock in b, while yt0
remains at its pre-reform level. From t0+1onwards, adjustments combine the temporary
shock eﬀects with those of a permanent change in y.16
The proposed scenarios for the economic structure and reform processes, as well as
the corresponding calibration (exhaustively described in Appendix B), will be used below
to measure reform transition costs and long-term eﬀects. But ﬁrst, we need to identify
more precisely the potential costs and beneﬁts associated with reform, and to deﬁne the
measurement methodology.
4E v a l u a t i n g R e f o r m E ﬀects and Political Support
In this section we ﬁr s tp r o p o s eam e t r i ct oe v a l u a t et h ee ﬀects of the labor market reform,
b o t ht h ep e r m a n e n tw e l f a r ee ﬀects and the ones associated with the political sustainability
of the reform implementation. Using this metric, we then evaluate the political support for
reform, accounting for both permanent and transition eﬀects, under diﬀerent scenarios
for the macroeconomic structure, diﬀerent monetary policy rules and diﬀerent reform
processes.
Evaluating the political support for a reform requires the identiﬁcation of what is at
stake for each political interest group as well as measuring the time it takes for positive
eﬀects to emerge. As for the latter, the upfront of costs relative to beneﬁts of reform
15As economic agents are immediately aware of the full eﬀects of the reform on the parameters of the
model, we assume that, in either case, the parameters depending on the reform shift to their ﬁnal FP
values immediately, i.e,i nt h eﬁrst period of reform implementation.
16For simpliﬁcation, the parameters are set at their new FP levels when evaluating the path of the
adjustments to reform. Eﬀects of this assumption are negligible because there is only one period during
which decentralized agents are not aware of the reform.
16results from the fact that the positive impact on the supply side does not automatically
lead to a full response from the demand side (see, among others Gordon, 1996; Bean,
1998; and Saint-Paul, 2006). This, in turn, results mainly from the presence of either
nominal (Bean, 1998) or real persistence phenomena (e.g., habit formation, unemployment
hysteresis eﬀects) that delay employment and/or real wage gains (Alogoskouﬁs et al, 1995).
In the context of our stylized aggregate labor market, we consider that the poten-
tial interest groups are the employed and the unemployed workers. A sustainable reform
requires that, at least, the most inﬂuential interest group is better oﬀ in the long run.
However, transition may bring costs and permanent beneﬁt sm a yt a k et i m et os u r f a c e .
This balance, that may jeopardize reform, can be illustrated with the eﬀects of a reduction
in unemployment beneﬁts, as identiﬁed above in 3. Table 2 summarizes the qualitative
impacts (and timings) of these eﬀects on the welfare of the employed and the unem-
ployed. As will become clear below, the welfare of each group results from the sum of
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Table 2: Eﬀects of a Reduction in Unemployment Beneﬁts
As the table shows, all the non-immediate eﬀects are welfare improving while some of
the immediate ones are not. Thus, it is useful to derive a corresponding welfare measure
to capture
- the quantitative impacts on welfare, and
- how long it takes for the positive non-immediate eﬀects to outweigh the negative
immediate ones.
In addition, given the qualitative diﬀerences between employed and unemployed de-
picted in the table, a conﬂict of interests may arise. In this case the relevant welfare
measure should take into account the relative political relevance of each group. Following
17as i m p l i ﬁed version of Saint-Paul’s (1996) arguments, we assume that, in case of con-
ﬂicting balances, the employed (insiders) are the only inﬂuential interest group in voting
for/against reforms (decisive voter) - i.e., while the employed can obstruct an adverse
reform, the unemployed can not. In addition to constituting the majority of the labor
force, insiders are endowed with bargaining power by the existence of labor turnover costs
and are, thus, less exposed to unemployment. In contrast, the unemployed (outsiders)
are fewer, not so well organized in unions and are likely to be much less homogeneous
(Saint-Paul, 2006).17
4.1 A labor-related welfare measure
In order to deﬁne a welfare measure to evaluate the political support of reform, we must
”de-homogenize” the representative agent deﬁned in 2.1, above, splitting it into the rep-
resentative employed and the representative unemployed.
To start with, we consider only labor-related incomes, since the main source of income
to the representative labor force agent comes from the labor relationship.18 In our stylized
case, this labor-related income comprises only the direct wage and the unemployment
beneﬁt.
Following Saint-Paul (2000) we consider, as before, that each representative labor force
agent lives for several periods and that his utility (Vt), in real terms, is deﬁned by the






(1 + ρ)s−t,U s = U [ps(W/P)s(1 − τs)+( 1− ps)(bW/P)s] (28)
where ρ is the steady-state real interest rate; Us is the expected utility at s given the
information available at t, ps is the probability of being employed in period s conditional on
the information available at t; (W/P)s stands for the real wage an individual is expected to
earn if employed at time s,w h i l e(bW/P)s is the real unemployment beneﬁt an individual
is expected to receive if unemployed at date s. Nominal wages and the price level are
determined in the model as presented in section 2, above. In equation (28) employed
workers’ income is net after taxes, with the tax rate (τ) respecting the assumptions
outlined above in 2.1, equation (3). Vt stands for the present value, at t,o ft h ew e l f a r eo f
each representative labor force agent between t and T.
Rewriting equation (28) recursively, we get




17According to Saint-Paul (1996) the decisive voter is an employed, unskilled or semi-skilled, as these
groups represent more than 70% of the European labor force. If, in addition, skill diﬀerences among the
employed were accounted for, an internal source of conﬂict between diﬀerent skills could emerge.
18This is a simpliﬁcation relative to what has been assumed for the representative agent in 2.1, where
ﬁrms’ proﬁts and interest from savings are also part of income. In the political support framework, we
consider that proﬁt-earning employed and unemployed, are, as such, neither politically relevant nor a
target for the reform.
18U s i n ge q u a t i o n( 2 9 )w ec a nd i s t i n g u i s hb e t w e e nt h ew e l f a r eo ft h ee m p l o y e da n dt h a t
of the unemployed. Assuming that the individual knows if he is employed or unemployed
in period t, the following equations are, respectively, the employed worker’s (Ve ) and the
unemployed worker’s (Vu ) welfare functions:
Ve t = Ut[(W/P)t(1 − τt)] + βEt[(1 − St)Ve t+1 + StVu t+1]. (30)
Vu t = Ut[(bW/P)t]+βEt[FtVe t+1 +( 1− Ft)Vu t+1]. (31)
St denotes the probability an employed worker has of loosing his job between t and t +1
and Ft stands for the probability an unemployed worker has of ﬁnding a job between t and
t+1. U is deﬁned as the log of consumption (in this case fully ﬁnanced with labor-related
incomes), as described for the representative agent in 2.1 (equation 1), above.
We allow all variables to be time dependent in order to capture changes during the
transition period after the implementation of the reform. In steady-state equilibrium,
before reform implementation or after full adjustment having occurred to the new poten-
tial output in response to reform, both incomes and labor-force ﬂows (into and out of
employment) are constant.
The model also veriﬁes (1−F)=S = u in steady state, in order to make equilibrium-
unemployment determination compatible with the one arising from job matching models.
Consider the following ﬂow equilibrium:
Ut − Ut−1 = StNt−1 − FtUt−1
ut − ut−1 = St(1 − ut−1) − (1 − ut)ut−1
St = ut,N
s
t =1 , ∀t, (32)
where U stands for the unemployment level. Because of the use of the unemployment rate
as a proxy for the probability an unemployed worker has of not ﬁnding a job and given
the constant labor supply, the job-separating and job-ﬁnding rates are complements, ∀t.
Note, however, that under a variable labor supply, complementarity between the two rates
would occur only in the steady state.












U[(W/P)(1 − τ)] +
[1 − β(1 − u)]
1 − β
U[bW/P]. (34)
Inspection of (33) and (34), shows that Ve (SS) and Vu (SS) diﬀer only in the utility
from ﬁrst period incomes, i.e.,
Ve (SS) − Vu (SS) = U[(W/P)(1 − τ)] − U[bW/P],
19conﬁrming that the unemployment beneﬁt favors the currently unemployed workers at the
expense of the net real wage of the employed ones, that must ﬁnance the beneﬁt( r e c a l l
the eﬀects in Table 2, above).
As for transition, plugging in equations (30) and (31) the complementarity between
F and S, also implies that diﬀerences in welfare evaluated at time t arise only from the
diﬀerent utilities in that period. Therefore, if the reform is to be implemented in t +1 ,
it will aﬀect in the same way the welfare of either a current (at time t)e m p l o y e do ra
current unemployed worker. In this case, and in spite of diﬀerent permanent (steady-
state) welfare gains, transition eﬀects are common to both labor-force groups and, thus,
will not be a source of conﬂict.
4.2 Evaluation of Permanent Eﬀects
As has just been explained, the impact of a reduction in the unemployment beneﬁtr a t i o
may aﬀect diﬀerently the steady-state welfare of the representative employed and unem-
ployed. A positive impact to both is suﬃcient to ensure political sustainability of the
reform in the long run.
Given the variety of eﬀects at play, even in steady state, political support by each
representative member of the labor force depends both on the starting level of the beneﬁt
and on its change. Figure 1 plots the steady-state labor-related welfare values for the
employed and the unemployed workers against the plausible range of b (unemployment-
beneﬁt replacement ratio) values. Given the model calibration, there exists optimal b
levels (i.e., steady-state welfare maximizing) for the employed and the unemployed. The
employed workers’ optimal b level is lower (0.3) than that of the unemployed (0.4), a result
qualitatively in line with Holmlund’s (1998), where preferred unemployment beneﬁtr a t e s
are computed using a search-matching framework. The reason for the unemployed to
require a higher b is that the unemployment-beneﬁti n s u r a n c ee ﬀects are larger while the
tax eﬀects are smaller relative to the employed workers’. If the unemployment beneﬁt
is either too generous (above 0.4) or too small (below 0.3), it harms both the employed
and the unemployed. Unemployment-beneﬁt reduction improves labor market matching
(positive employment eﬀect) and net real wages (positive wage eﬀect), while reducing
income for the unemployed (negative insurance eﬀect); when b is high, the ﬁrst two eﬀects
appear to dominate the insurance eﬀect, while the opposite happens for low values of
b. Also, when a reduction in b improves (diminishes) welfare, the employed experience
higher gains (lower losses) than the unemployed resulting, in line with the conclusions
of Holmlund (1998), from diﬀerentiated insurance eﬀects: the unemployed are currently
aﬀected while the employed will only be aﬀected in the future, if they become unemployed.
Using the simulations from Figure 1, we can also determine the unemployment beneﬁt
replacement ratio for which the unemployment beneﬁt compensation ruins incentives to
work; under our baseline calibration, if the replacement ratio is higher than 0.85, being
unemployed is more appealing than being employed (Vu>Ve ).
In the reform example we have been simulating, a reduction in the unemployment
beneﬁt replacement ratio from 0.7 to 0.6, both pre and post-reform unemployment ben-
eﬁt ratios are above the optimal level for the unemployed. As a consequence, positive
20permanent eﬀects on welfare result higher for the employed relative to the unemployed.
The reasons for the unemployment beneﬁt ratio to be, arguably, higher than optimal in
many countries (compare, for example, our optimal value between 0.3 and 0.4 with the
actual values for the countries in Table 1, above) may result from historical maladjust-
ment: the optimal level may have changed without the corresponding adaptation of labor
market legislation, which may not change as frequently.19
Breakdown of permanent reform eﬀects Table 3, using the calibration described in
Appendix B, illustrates the breakdown of steady-state eﬀects on the labor-related welfare
of the employed and the unemployed, of a reduction from 0.7 to 0.6 in the unemployment
beneﬁt ratio. It conﬁrms the positive eﬀects on the steady-state welfare of both employed
(1.679) and unemployed (1.51).
Employed Unemployed






Real Wage -0.195 -0.195
Total 1.679 1.510
Table 3: Breakdown of Permanent Eﬀects of the Reform on the Welfare of the Labor
Force
Three additional conclusions can be drawn from Table 3.
First, insurance and real wage eﬀects hit negatively both the unemployed and the em-
ployed. While real wage eﬀects are the same whatever the worker situation, the insurance
eﬀects are stronger for the unemployed. Real wage eﬀects reﬂect the speciﬁcf o r mo ft h e
workers’ utility function: if workers were risk neutral, with a linear utility function on
labor-related incomes, this eﬀect would be stronger for the employed. In respect to the
insurance eﬀect, the asymmetry reﬂects the fact that the unemployed are the ones who
are currently dependent on unemployment beneﬁt compensation, while the employed only
face the risk of unemployment in the future.
Second, employment eﬀects are stronger on the employed than on the unemployed.
Given our assumption that the probability of keeping a job equals the probability of
ﬁnding a job if unemployed, the ﬂow eﬀects are the same for both group of workers
because their expected future employment situation is equally weighted by considering
the expected unemployment rate. However, the eﬀects of tax rate reduction, due to the
19According to our model, the balance of tax, wage, employment, and insurance eﬀects, and, thus,
the optimal level of b, is mainly determined by the same variables that determine unemployment, for
example, the ﬁrms’ market power, labor intensity and the trade unions’ bargain power (see equation 17,
above).
21positive indirect eﬀects of the reform on the unemployment rate, are slightly higher for the
employed: they currently aﬀect the employed while actual unemployed see these eﬀects
postponed for future dates. The same reasoning applies to the insurance tax eﬀects,
capturing the direct eﬀect of the change in b on the tax rate.
Third, the amount of the tax eﬀects provides an illustrative example of how the model
assumptions may change the steady-state eﬀects of reform. If, instead of being determined
by the need to ﬁnance the unemployment-related expenditure (recall equation 3, in 2.1,
above), the tax rate were constant (zero tax eﬀects), there would be no political support
for the reform because, as Table 3 shows, the positive ﬂow eﬀects are not large enough
to compensate for the insurance and real wage negative eﬀects. Another example would
be if entry/separating rates from unemployment were not fully indexed to the level of
unemployment, in which case, ﬂow and tax eﬀects would be smaller. Generalization of
these conclusions should, thus, be taken carefully. In particular, the results are sensitive
to the starting level of the unemployment-beneﬁt replacement ratio and to the model
calibration.
4.3 Evaluation of Transition Costs
Analysis of steady-state welfare is useful to assess the sustainability of the reform in the
long run. However, if we take this as given — otherwise reform would not make sense at all
— the main issue to the political support for the reform concerns the costly adjustments
to the new FP equilibrium. We analyze, below, how these adjustments vary with the
inertias in the economy, the processes of reform implementation and the monetary policy
rules. Policy choice combined with diﬀerent environments may reduce the likelihood of
reform because it may conduct economic variables along a slower path towards the new
steady-state equilibrium (see, among others, Blanchard et al, 1986, Gordon, 1996, and
Bean, 1998) and so, postpone the gains from reform.
In the analysis of the short-run costs, attention is turned to the time horizon for
reform to yield net positive eﬀects, when voters decide whether or not to support a
reform. According to Bean (1998), political feasibility of reforms is often jeopardized
because when losses precede gains, voters do not look suﬃciently ahead.20 In any case,
even with inﬁnite horizons, the longer it takes for positive eﬀects of the reform to emerge,
ceteris paribus, the lower is its political support.
Accordingly, we assess the degree of political acceptance of reform implementation as a
function of the time it takes to generate improvements to the voters’ welfare. For diﬀerent
scenarios, diﬀerent monetary policy conducting and diﬀerent types of reform process, we
compute the time it takes (p-lim) for the reform to deliver net positive welfare gains for
the representative labor-force voter.
The p-lim period for the employed (and analogously for the unemployed) is computed
as follows:
20In the context of the literature on political economy, Lächler (1984) argues that the vote outcome
reﬂects the welfare maximization of the median generation, characterized by a ﬁnite time horizon and
imperfectly altruistic in the choices regarding future generations’ welfare.
22— using equation (30), the welfare of the voter is compiled for the n-periods following
the decision (taken at time t) to whether or not to support the reform;
— taking expectational welfare values as the true ones, we compute:
- the welfare without reform (Ve 0), using current steady-state values of incomes
and ﬂow probabilities, and
- the welfare with reform implementation (Ve ), using the values of incomes and
ﬂow probabilities recovered from the impulse responses of the endogenous variables to a
p e r m a n e n ts h o c ki nt h eu n e m p l o y m e n tb e n e ﬁt replacement ratio.
— p-lim is the shortest time horizon that veriﬁes
Ve≥ Ve 0;
and, thus, can be deﬁned as the shortest time horizon that agents have to wait until they
enjoy net welfare gains from the reform.
We now proceed with the computation of p-lim, by exploring the adjustments to a
reduction by 10 percentage points (from 0.7 to 0.6) in the unemployment beneﬁtr e p l a c e -
ment ratio, for the three reform processes as deﬁned in 3, above. Once we have identiﬁed,
in a simpliﬁed manner, the political interest groups, the other relevant determinant of po-
litical support is the time it takes for reform to yield net beneﬁts for each of the interest
groups. Hence, the interesting scenarios are the ones where certain inertias induced by
the economic structure, by the reform processes, or by the monetary policy rule, imply a
delay in full adjustment following the reform. In these cases Veremains below Ve 0 for
sometime, i.e., p-lim > 1. While focusing mainly on symmetric gains from the reform,
we also explore, in a ﬁnal note, the possibility of asymmetry between the employed and
the unemployed
Table 4 shows the results of our evaluation of the political support for the reform, using,
as before, the calibration described in Appendix B. It shows the gains (net of transition
costs) accumulated in the 20 periods after reform implementation, and the breaking-time
horizon for political support (p-lim), considering the alternative scenarios. The net gains
represent the increase in welfare, to both the employed and the unemployed, attributable
to the reform, i.e., Ve− Ve 0.21
For comparative purposes, we start by characterizing the baseline scenario (row 1),
where no inertias, and, thus, no political support costs, occur.
Baseline: immediate adjustment, no political support costs In our model, the
source of inertia in the economic structure results from habit persistence in consumption,
while inertias in reform arise from gradual or uncertain reform implementation. In accor-
dance, the baseline scenario is characterized by a one-shot pre-announced (in the period
preceding implementation) reform under no habit formation. As for monetary policy, any
21Recall that, due to complementarity between the job-separating and job-ﬁnding rates, the net accu-
mulated gains accruing to the employed equal the ones obtained by the unemployed.
23D C simple smoothing D C simple smoothing
1 1 1 0.2842 0.2842
2 4 4 0.2193 0.2334
3 9 8 0.1461 0.1767
4 5 5 0.1918 0.1745
ω y=0.01 8 7 0.1699 0.1811
ω y=1 9 9 0.1536 0.1558
OMP - C: Optimal Monetary Policy under Commitment














Gradual reform (ρ y= 0.7) 13
1
Low habit formation (h=0.5) 1
High habit formation (h=0.7)
Unexpected reform 88
Breaking time horizon for political support
p-lim Ve-Ve0 (t=20)
Net accumulated gains
Table 4: Evaluation of Political Support
rule ensures full immediate adjustment in this scenario, since neither optimal (OMP) nor
T a y l o r( T R )r u l e sf a c et h et r a d e - o ﬀ between inﬂation and output gap stabilization.
On the supply side, ﬁrms, perfectly aware of the reform design, expect demand to
rise to the new FP output equilibrium level (y). Higher real wages, due to employment
pressure, fully crowd out the eﬀects of a lower unemployment beneﬁto nﬁrms’ paid wages,
and thus on marginal costs; as current and expected marginal costs are constant, there is
no incentive for price changes in the reform implementation period nor in the subsequent
periods, thus πt =0 .
As for the demand-side, combining the IS function (recall equation 5, above in 2.1),
under no habit persistence (h =0 ), with the real interest rate (rrt) deﬁnition, the FP
equilibrium real interest rate (rrt) yields
rrt = ρ + Et∆yt+1 + vt = ρ + Et∆at+1 + vt. (35)
After reform, current demand is immediately driven to the new FP output equilibrium
level as current and expected inﬂation remains at zero because optimal monetary policy
ensures both price and output-gap stabilization; with the expectations of future output
gap and inﬂation at zero, the long-run real interest rate (rrt) remains constant at ρ because
the reform is one-shot, leaving no expectations of future changes in the FP equilibrium-
unemployment rate — see equation (35), above. Even under the Taylor rule, which does
not allow the nominal interest rate to optimally ﬂuctuate with the FP real interest rate,
there is full adjustment to the new FP equilibrium. The reason, again, as noted above, is
that the real interest rate does not change, as reform is fully implemented in period t.
Figure 2 shows these responses of output, nominal interest and inﬂation rates and
output-gap, to a permanent change in the FP output level induced by the decrease in b.
Because of the immediate adjustment to the new FP equilibrium, under this scenario there
are no political costs and permanent positive eﬀects of the reform show up immediately.
In contrast, next we turn to adjustments that imply political support costs. Such
24non-immediate adjustments to reform can be caused by (i) non-optimal monetary policy
response with inertia in the economic structure (rows 2 and 3, Table 4); or (ii) by gradual
or unexpected reform implementation (rows 4 and 5, respectively).
Figure 3 illustrates, for the case of high habit persistence under the TR, the relationship
between the timing of political support and the net accumulated gains along the way. In
general, with inertias resulting from the economic structure or from the reform process,
net gains from the reform may take some time to emerge. This occurs because, in spite
of some immediate reduction of the employed’s tax burden, the immediate net eﬀects are
negative for the workers’ welfare: insurance diminishes and the reduction in the outside
option depresses the bargained wage (recall the eﬀects in Table 2). Then, lower real labor
costs boost the demand for labor, and, thus, employment, gradually driving the economy
towards a higher level of potential output, enhanced by improved real wage ﬂexibility.
As employment rises, reducing exposure, the tax burden relief is further reinforced (recall
the employment eﬀects quantiﬁed in Table 3). At a certain point in time (illustrated by
p-lim = 9 in Figure 3), these positive eﬀects of the reform outweight the earlier negative
ones, steadily improving net welfare.
Political support costs: adjustments with inertia in the economic structure
In this scenario we allow for consumption smoothing due to habit persistence (h>0
in equation 5). In particular, Figure 4 shows adjustment responses to the one-shot pre-
announced reform under the optimal rules and under the simple Taylor rule with h set at
0.5 (corresponding to row 2, Table 4). The depicted short-run adjustments are similar to
those implied by a negative demand-side shock — this view of reform as a recession has
been noted by Saint-Paul (2006). The announced reduction in b directs expectations to a
higher FP output level, thus increasing the output gap, and leads to price reduction due
to a fall in nominal bargained wages caused by the unemployment beneﬁt reduction.
The main implication of this scenario is that the private demand impulse is no longer
suﬃcient to immediately attain the new y. As the FP unemployment rate falls, the
long-run real interest rate now decreases in the period of reform implementation, as can
be checked in the expression below, which results from adapting the equilibrium real
interest-rate equation (35), above, to the case of habit persistence.




(vt − βhEtvt+1), (36)
with h1 ≡
(1 + βh2)
(1 − βh)(1 − h)
;h2 ≡−
βh
(1 − βh)(1 − h)
;h3 ≡−
h
(1 − βh)(1 − h)
and h1 + h2 + h3 =1 .
In the reform implementation period, ∆yt > 0, while in the subsequent periods, Et∆yt+1 =
Et∆yt+2 =0 .T h ec h a n g ei nrrt keeps the current real interest rate above the FP equilib-
rium level, refraining consumption and causing a negative output gap. When compared
25to the baseline scenario, OMP works exactly in the same way to inﬂuence demand and
supply behavior, but now private demand inertia requires active expansionary monetary
policy alongside with the reform: the only way to promote a zero output gap consistent
with price stabilization is to lower the nominal interest rate. OMP pushes the desired
demand to the new y and keeps, as in the baseline scenario, ﬁrms from changing prices,
ensuring immediate adjustment to π = e y =0 . In other words, OMP eliminates the ef-
fects of inertia in private demand and so nominal interest rate recovers, in t +1 ,t ot h e
pre-reform level (Figure 4-C, solid line). This explains why, although through a diﬀerent
mechanism relative to the baseline, OMP ensures immediate political support.22
In contrast, political support costs arise with a non optimal policy. Under the TR,
for instance (dashed lines in Figure 4), adjustment to the new FP output level is slower,
thereby originating stabilization costs. With the change in the FP real interest rate,
immediate adjustment would require a suﬃciently expansionary monetary policy, which
is not accomplished with the TR: the TR nominal interest-rate reaction can only be
triggered by inﬂation or output pressures which, given the inertia in private demand,
occur only gradually. Since this is understood by the agents, ﬁrms, not expecting policy
t of u l l yp u s hd e m a n dt ot h en e wy, are sluggish in increasing labor demand. Real wages
remain temporarily lower than the new FP level because labor demand pressure is only
gradual, whereas the reduction in unemployment beneﬁts is immediate. Therefore, both
current and expected marginal costs fall below the new FP level and prices follow, as
Figure 4-B shows.
Under TR, the higher the demand-side inertia, the slower is the adjustment to the
new FP equilibrium and, thus, the later will the positive eﬀects of the reform outweigh
its negative impacts. With moderate habit persistence (h =0 .5,r o w2i nT a b l e4 ) ,i t
takes four periods for workers to start enjoying the positive eﬀects of the reform; while
with higher persistence (h =0 .7, row 3), it is necessary to wait ﬁve additional periods.
We have also concluded (results not reported in Table 4) that the larger the feedback
parameters in the TR, the higher is the political support for the reform; this is not
surprising, as larger feedback parameters drive the TR closer to OMP (see McCallum and
Nelson, 2004), although at the expense of higher interest-rate variability (compare the
dashed to the solid lines in Table Figure 4-C). Table 4 also shows that with interest rate
smoothing reform becomes politically more appealing (higher Ve− Ve 0)a n dm a ye v e n
reduce the p-lim.
Clearly, we can interpret the political-support results under demand-side inertia as
supporting the two-handed approach: to achieve the new FP equilibrium, an expansionary
monetary policy is required alongside the reform; the more expansionary the policy is,
the lower are political costs.23
22Recall that active monetary policy is not necessary in the baseline case because, with exclusively
forward-looking rational expectations, the existence of a perfectly known rule ensures that private agents’
actions are suﬃcient to the adjustment.
23These results are robust if we add inﬂation inertia (considering an hybrid AS speciﬁcation as in Galí
and Gertler, 1999, and in Galí et al, 2001) to habit formation. In fact, inﬂation inertia aﬀects the path
of the real interest, making TR more expansionary in its eﬀects and, thus, increases political support
(results available upon request).
26Political support costs: adjustments with inertia induced by a gradual reform
Rows 1 and 4 of Table 4 compare the one-shot reform with the gradual one, assuming pre-
announcement and an inertia-free economic structure in both cases. It is apparent that
the political support is lower for the gradual reform. Lower political support certainly
reﬂects the longer time it takes for reform to be implemented.24 As it was shown in the
breakdown of permanent reform eﬀects, in Table 3, above, most of the reform gains are
derived from employment ﬂows and tax eﬀects. Under a gradual reform, the beneﬁto f
having, for a while, a higher insurance level, carries the cost of delayed employment-related
gains relatively to the one-shot reform.
Figure 5 depicts the adjustment paths to the gradual reform deﬁn e di ne q u a t i o n( 2 7 ) ,
above, with ρy =0 .7. OMP responds, as in the previous cases, fully to each step-change
in FP output but, due to gradualism, output takes longer to reﬂect the full eﬀects of
the reform. Because of pre-announcement, each step-change in b during reform imple-
mentation is concomitant with the private agents’ adjustment to the entire process. The
economy fully adjusts to the successive changes in y and, in contrast with previous cases,
nominal and real interest rates rise together. This restrictive monetary policy is required
throughout the implementation process, because expectations of future increases in FP
output drive expected future real interest rates up relative to current ones (equation 35,
above) which incentives current consumption, putting upward pressure on prices.25 The
TR response to the rise in the FP real interest rate is not as restrictive, therefore accom-
modating some inﬂation with output temporarily above each FP equilibrium level, which
yields higher political support. In the case considered in Table 4, OMP demands a longer
time horizon (thirteen periods) for reform support than the TR (ﬁve periods). Additional
results, not reported in Table 4, show that gradual reforms, contrary to the one-shot case,
are easier to implement the smaller the feedback parameters are, i.e., the farther the TR
is from the costlier (in terms of political support) OMP.26
Exhibiting patterns of a negative cost-push shock adjustment, the gradual reform
triggers a restrictive monetary policy response. Concerning the assessment of the two-
handed approach, it remains the case that a less restrictive policy yields higher political
support, thus facilitating the implementation of the reform.
Political support costs: adjustments with inertia induced by an unexpected
reform Row 5 of Table 4 reports the political support outcome of an unexpected, one-
shot, reform, which, as argued above in section 3, is an extreme case of uncertainty about
the reform implementation. The underlying economic structure is, as in rows 1 and 4,
inertia-free.
24This dominance, in terms of political support, of the one-shot reform is largely inﬂuenced by the focus
of our model on the dynamics of the reform. If, instead, more modeling weight is given to redistributive
aspects, or to uncertainty about the reform results, then the case for gradualism might be stronger.
25This eﬀect is consistent with the permanent income hypothesis, which states that consumption rises
with current as well as with expected future incomes.
26Other nonreported computations show that interest-rate smoothing may also improve the timing of
political support, namely if reform does not take too long to be fully implemented. The details of all
these additional, nonreported, results are available from the authors.
27The reform works as a positive cost-push shock that reduces marginal costs in the
implementation period: real wages fall with the reduction of the outside option, while
labor demand pressure rises, but not as much as the new FP level. This combination
leads a fraction of the ﬁrms to lower prices in period t.T h e m o r e t h e a v e r a g e p r i c e
falls, the closer is output to the new FP level. Firms that can only adjust prices in
the following periods have no incentives to do so, because the eﬀects of the reform are,
by then, completely perceived. Clearl y ,i fi tw e r en o tf o rt h ei m p a c to ft h eﬁrst period
surprise, adjustment would be the same as with the pre-announced reform.
In this case, diﬀerences in adjustment and, thus, in political support, occur not only
between optimal and non-optimal monetary policy, but also between optimal discretionary
( O M P - D )a n do p t i m a lw i t hc o m m i t m e n t( O M P - C ) .U n d e rO M P - D ,t h ei m p a c to ft h e
surprise vanishes after the ﬁrst period, since private agents are aware that the monetary
authority will respond fully to the shock in each current period. Under OMP-C, instead,
the impact of the ﬁr s tp e r i o ds u r p r i s ee x t e n d st ot h ef o l l o w i n gp e r i o d s . I nt h ef a c eo f
the positive cost-push shock, the monetary authority generates a transitory expansion in
the following periods, in order to change private expectations and achieve an improved
inﬂation - output-gap trade oﬀ in the ﬁrst period. Expected positive output gaps lead to
weaker downward pressure in prices, and, thus, to a smaller increase in output in period
t.
Figures 6 and 7 depict adjustments, respectively under OMP-C and OMP-D, compared
with the TR. As long as the monetary authority maintains strong preferences over inﬂation
stabilization, OMP yields higher political support than the TR. This case is illustrated by
setting, as formerly (rows 1 through 4 of Table 4), ωe y =0 .01 in the Loss function 22 (in 2.5,
above), corresponding to a 3.8% annualized weight attached to output-gap stabilization.
The reason for the higher political support delivered by this OMP stems precisely from
its relatively more inﬂation-averse behavior: in reaction to a cost-push shock, the TR
leads to higher inﬂation variability and lower output variability, thereby delaying the
eﬀects on employment, which, in turn, delays gains in taxes and wages. If, however,
preferences underlying OMP are stronger in favor of output-gap control (illustrated by
setting ωe y =1 , i.e., an annualized weight of 80% put on output-gap stabilization), TR
yields higher political support: p-lim rises to 9 for OMP, while it remains at eight periods
under TR. This is because the more reactive policy is to output-gap stabilization, the
costlier is the adjustment in the ﬁrst period, since, while unaware of the reform, monetary
policy strongly pulls output to its no-reform FP level. Row 5 also shows that gains of
commitment over discretion, related with the overshooting eﬀects on output from the
s e c o n dp e r i o do n w a r d s ,a r er e d u c e dw i t ht h eweight attached to output-gap control.
The analysis of the adjustments to either gradual or unexpected reforms show that
OMP is no longer suﬃcient for immediate reform gains to occur. With uncertainty about
reform implementation, higher political support may even be achieved under the non-
optimal policy, TR. The two-handed approach still holds valid in this case, as the Taylor
rule turns out to be more expansionary, assuring a faster transition to the new FP equi-
librium.
T h er e s u l t s( i nT a b l e4 )t h a tw eh a v ee x a m i n e ds of a re x h i b i tt h es a m ew e l f a r eg a i n s
to the employed and the unemployed (Ve− Ve 0 = Vu− Vu 0). As explained above in
284.1, this is a consequence of (i) political-support evaluation not taking into account the
current, pre-reform, period; and (ii), given the assumptions for S and F (respectively the
job-separating and the job-ﬁnding probabilities), implying complementarity, i.e., S =( 1 −
F)=u, the present discounted value of the welfare of the unemployed and the employed
is the same, after the ﬁrst period. Next, we will allow a more realistic assumption,
considering that an unemployed worker has a lower probability of ﬁnding a new job than
an employed worker has of keeping it, that is, F<(1 − S).
Political costs with diﬀerentiated job-ﬁnding probabilities Let us re-deﬁne the
indexation of the ﬁnding rate to the unemployment rate,
1 − Ft = Out,O > 1, (37)







t =1 , ∀t. (38)
F<(1 − S) ⇔ S<(1 − F), in steady-state, requires O>1. Accordingly, real wage
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Interpretation of (39) and (40) reveals that the FP unemployment rate increases with
the ﬁnding rate, while a higher ﬁnding rate weakens the response of real wages to current
unemployment. As the value of the outside option decreases with a lower ﬁnding rate, the
employed workers move towards more moderate wage claims within the ﬁrm and, hence,
t h eF Pu n e m p l o y m e n tr a t ef a l l s .
Either in steady state or during transition, reform gains are expected to be higher for
the employed workers than for the unemployed, since the former have higher probability
of maintaining the job than the latter of ﬁnding one. To illustrate the eﬀects on the
welfare transition gains, Table 5 shows, for the baseline and for demand-side inertia cases,
the p-lim periods for the employed (decisive voter) and the Ve−Ve 0 and Vu−Vu 0 values
for a 20 periods horizon after the announcement of reform.
Besides the fact that higher gains occur for the currently (before reform implementa-
tion) employed, the results exhibit the same patterns as above, although with diﬀerent
magnitudes (compare with rows 1 through 3 of Table 4): OMP yields the best results
and smoothing ensures better performance relative to the simple TR, but, under the non-
optimal rules, political support takes longer to emerge. Lower political support by the
29D C simple smoothing D C simple smoothing
1 1 1 0.1375 and 0.1359 0.1375 and 0.1359
2 7 6 0.085 and 0.0813 0.0967 and 0.0929
3 15 12 0.0273 and 0.0227 0.0531 and 0.0485
OMP - C: Optimal Monetary Policy under Commitment







Breaking time horizon for political support
p-lim Ve-Ve0 and Vu-Vu0 (t=20)
Baseline 1 0.1375 and 0.1359
TR
Low habit formation (h=0.5) 1 0.1375 and 0.1359
High habit formation (h=0.7) 1 0.1375 and 0.1359
Table 5: Evaluation of Political Support with Diﬀerentiated Job-Finding Probabilities
decisive voter results from (i) the real wage falling more strongly during the recovery to
the new steady state, and (ii) smaller unemployment gains.
5F i n a l R e m a r k s
Having included political support determinants in the macroeconomic analysis, we were
able to assess to which extent monetary policy, without deviating from the usual behavior
of independent central banks, can help to ensure the political sustainability of a labor
market reform, a view in line with the two-handed approach. The basis for this assessment
is a model — New-Keynesian style — which, on the one hand, is grounded on well-established
literature about monetary policy analysis and, on the other hand, includes labor market
institutional features based on the macro-labor literature. Motivated by the repeated calls
for labor market reforms in Europe, including from central bankers, we have calibrated
the model to match the EMU environment.
Simulating a reduction in the unemployment beneﬁt replacement ratio as a stylized
labor market reform, we ﬁnd that, in spite of its positive permanent eﬀects on the equi-
librium unemployment rate and on real wage ﬂexibility, reform implementation may lack
political sustainability. Political support, both from the employed and the unemployed,
weakens with the time it takes for the positive welfare eﬀects of the reform to outweigh
the immediate negative ones.
With rational expectations by economic agents, optimal monetary policy ensures po-
litical sustainability for a pre-announced one-shot reform, contrasting with the political
support costs arising under non optimal policies. As for a gradual or an unexpected
reform implementation, the optimal policy can not avoid resistance to reform implemen-
tation and the Taylor rule may even provide higher political support. Also, in general,
interest-rate smoothing favors political support relative to the simple Taylor rule.
Our results are in agreement with the two-handed approach, according to which policy-
driven cycles can decisively improve political support for the reform: the more expan-
sionary (or the less contractionary) the policy is, the faster is the recovery to the new
30steady-state equilibrium. Political support decreases with (i) the time it takes for reform
implementation, (ii) the degree of uncertainty about reform implementation, and (iii) the
inertias in the economic structure (in particular, habit persistence in consumption).
It is possible to draw two broader additional implications from our simulations. First,
the two-handed approach results can be straightforwardly extrapolated to shock-driven
cycles. In this context, the phase of the cycle where reform implementation drives stronger
political support is, clearly, an expansion. And second, the framework that we have
developed to account for the interactions between monetary policy and labor market
reform, could prove useful to analyze interactions between other demand policies and
other structural reforms.
We have also simulated situations in which political support by the employed may
diﬀer from the unemployed workers’: the harder it is for an unemployed worker to ﬁnd
a new job, relative to keeping the job by a current employed worker, the lower are the
reform gains in terms of the equilibrium unemployment rate, the lower is the political
support by the decisive voter (the employed, in this case) and the larger are the relative
gains for the employed. We have shown that, in this context, the two-handed approach
still holds. These additional results indicate a promising way for future developments of
this research: to further explore heterogeneities in the labor force, namely the ones giving
rise to diﬀerences in political interests (diﬀerent constituencies) between unemployed and
employed and, within the latter, between more and less skilled.
A Optimal Monetary Policy
The objective to the monetary authorities is to maximize the deviations of instant utility
from the correspondent FP level, U,






Instant utility depends on N because the labor market fails to clear and, assuming costless
job search, the hours of labor supplied by the unemployed are not welfare consuming.
Consider, ﬁrst, the following ﬁrst order Taylor approximation to the utility function,
around the steady state:
Log(Ct − hCt−1)=Log(1 − h)+LogC +
1
(1 − h)






where C stands for the steady-state level of consumption. The intertemporal utility




















31With β close to 1,a n dr e - d e ﬁning Ut as the utility derived from period t consumption
(i.e., including the contribution of period t consumption to the utility in the following
period due to habit formation), the welfare function can be re-written, irrespective of the
degree of habit persistence, as follows:
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and using a second order Taylor approximation to the utility function around the FP
level, we get:










where a second order approximation of relative deviations in terms of log deviations was


















and the goods market clearing condition Yt = Ct,w eh a v e































where Φ can be seen as a measure of the economy’s ineﬃciency, that is, a measure of how
far the FP equilibrium is from the eﬃcient level, ye






= e ct + e c2
t + o(||a||3).
32full resource utilization). A ﬁrst order approximation to Φ yields:
Φ =( ϕ +1 ) u +l o gα + o(||a||
2) ⇔




+l o gα, y
e
t − yt = αu. (50)
If the labor market clears in steady state (u =0 )then, for α close to one, Φ is close to
zero.
Using (50) we can write the monetary authority’s optimization problem as:
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Since z depends only on structural variables characterizing the economy — such as those
characterizing labor market functioning, the degree of competition between ﬁrms and the
features of the production function technology — it is quite straightforward to assume
that it is not aﬀected by monetary policy. In this context, z can be classiﬁed as terms
independent of policy (t.i.p); in particular, the term t.i.p in equation (51) is equal to −z2.
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, (53)
we can write a second order approximation to the consumer’s welfare loss, expressed as a
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Thus, central banks minimize a weighted sum of the square deviations of inﬂation
and output gap from the respective targets, 0 and z.A ﬁnal remark to (54) is worth
mentioning. It relies on Clarida et al (1999)’s argument that monetary policy is unable to
aﬀect the natural level of output (here taken as the FP level of output). They prove that
eﬀorts to equalize e yt to z put pressure on the long-run inﬂation rate without aﬀecting yt
(inﬂation bias problem). Taking this result into account, we assume that a rational central
28This identity is particular to the Calvo’s (1983) price setting mechanism. If price setting diﬀers from
such speciﬁcation, the deﬁnition of price variability will also change.
33bank should never push output to values diﬀerent from the ﬂexible price level outcome,
and so we set z =0 . This is equivalent to assuming that the monetary authority is
perfectly aware of this constraint, or that there are more appropriate policies, other than
the monetary policy, to overcome structural ineﬃciencies in the economy.29 The relevant
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πt = βEtπt+1 + ke yt + ut,k > 0.
B Model Calibration
The values for the set of parameters are chosen with a view to match the Euro area
macroeconomic environment. We start by combining the calibration proposed in Moyen
and Sahuc (2005) with Galí (2003), and then use other additional sources. Table 6 presents
the values.
For the labor market speciﬁc parameters, we set an indicative European after-reform
replacement ratio of 60% and also a value of 0.4 for the elasticity of survival with respect
to the expected number of insiders (based on Layard et al, 1991). Labor intensity and
t h er e l a t i v ep o w e ro fﬁrms in the bargaining process are chosen in order to get a rea-
s o n a b l ee q u i l i b r i u mu n e m p l o y m e n tr a t e( u in equation 17), around 6% - an equilibrium
unemployment rate near that recently observed in the EMU area. The low value for Γ
is supported by the low and decreasing degree of unionism in European countries (see,
for instance, Blanchard, 2004).30 As for α, we set it slightly below 1, since a decreasing
marginal productivity of labor ensures the trade-oﬀ between real wage and employment
levels.
For the gradual reform process, we consider a long implementation period with ρy =0 .7
to compare with the one-shot pre-announced reform (ρy =0 ). As for the habit formation,
the evidence in Christiano et al (2005) and in Fuhrer (2000) clearly points to a high degree
of persistence. Our values have been chosen closer to Christiano et al’s (2005), given that
we adopt their theoretical formulation.
In respect to monetary policy, we consider two types of central banks: an inﬂation-
averse CB, that attaches a high value to price stabilization; and an inﬂation-prone CB,
that mostly cares about output stabilization. These values are taken from McCallum and
Nelson (2004). For the non-optimal interest rate rule we chose the original Taylor’s feed-
29In this respect, Galí (2003) and Woodford (2003) assume that there is a government subsidy that
pushes the ﬂexible price level of output to the eﬃcient level, so that the monetary authority needs not
to worry about eﬃciency targets.
30Cahuc et al (2002) estimate a bargaining power of about 0.2 in France, a result consistent with others
using Canadian and British data sets. Note, however, that the average unemployment rate was, during
the estimation period, around 10% in France (see, for instance, Nickell and Layard, 1999), higher than
our 6% ﬁtted equilibrium unemployment rate.
34Description Parameter Value
Price elasticity of demand ε 11
Quarterly discount factor  β 0.99
Probability of firms not changing prices in a given period θ 0.83
Unemployment benefit replacement ratio b 0.6
Elasticity of the survival probability with respect to employment εSN 0.4
Labor intensity α 0.9
Technology index A 1
Union's bargaining power Γ 0.1
Gradual reform correlation parameter ρy 0.7
Low/High habit formation h 0.5 / 0.7
Low/High relative weight on output stabilization in the Loss function ωy 0.01 / 1
Inflation feedback parameter φπ 0.5
Output-gap feedback parameter φy 0.125
Interest rate smoothing parameter ρr 0.8
Table 6: Parameter Calibration
back parameters, while taking the interest-rate smoothing parameter also from McCallum
and Nelson (1999; 2004).
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A: output and FP-output response
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Figure 2: Adjustments to a one-shot pre-announced reform, baseline scenario











Figure 3: p − lim period and net accumulated reform-gains under TR, habit formation
(h =0 .7)















-3   B: inflation response
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-3       D: output-gap response
Figure 4: Adjustments to a one-shot pre-announced reform, habit formation (h =0 .5)-
OMP (solid) vs TR (dashed)













-3     B: inflation response
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-3       D: output-gap response
Figure 5: Adjustments to a gradual pre-announced reform (ρy =0 .7) - OMP (solid) vs
TR (dashed)
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-3       D: output-gap response
Figure 6: Adjustments to an unexpected reform - OMP-C, we y =0 .01,( s o l i d )vs TR
(dashed)
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Figure 7: Adjustments to an unexpected reform - OMP-D, we y =0 .01,( s o l i d )vs TR
(dashed)
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￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿( ￿ & ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿￿
$ ￿ ￿ ￿ ￿ ￿* ￿ ￿ )￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿* ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿   ￿!￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿   ￿
￿ ￿ ￿ ￿!￿ ￿ " ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿# ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿ ￿ ￿ % ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
& ￿ ￿ ￿ ￿ ￿￿ ￿ ￿’ ￿ ￿ ￿ ￿ ￿ ￿ ￿( ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿( ￿ & ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿￿
- ￿ ￿ ￿ ￿ ￿. ￿ )￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿* ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿￿# ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ * ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿￿ ￿ ￿ )￿ ￿ ￿ ￿
￿￿ ￿ ￿￿
￿￿￿￿￿/ ￿
* ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿* ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿0 ￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ) ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ % ￿￿￿￿￿ ￿ ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿ ￿
￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿( ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿1 ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿. ￿ ￿ ￿ ￿ " ￿ ￿￿￿+ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿
￿ ￿ , ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿ ￿ 2 ￿ ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿3 ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿ ￿- ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿ ￿ 2 ￿ ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿4 ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ $ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿ .￿ ￿ ￿ ) ￿ ￿ ￿ ￿ # ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
( ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ " ￿ ￿  ￿￿ ￿ 2 ￿ ￿ )￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿  ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿+ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿* ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿
￿ ￿ ￿ ￿￿ / ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ 5 ￿ & ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿   ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ 0 ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿
￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿   ￿1 2 3 4 .5 4 4 1 ￿  ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿! ￿
* ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿ ￿+ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ 0 ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ % ￿  ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿’ ￿
￿ ￿ ￿ ￿ 2 ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ 6 ￿ 7 ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿￿ ￿- ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿￿
$ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ )￿ ￿￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿6 ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿￿ ￿ ￿￿
￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿
￿￿ ￿ " ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿￿
$ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿* ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿8 ￿ ￿ ￿ ￿ ￿ ￿ ￿ 90 ￿ ￿ & " ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿7 ￿ ￿ .
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ 8 ￿.￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿$ 9 ￿ ￿
￿ ￿ ￿ : ￿ ￿ ￿ ￿ ￿￿ ￿ ) ￿ ￿ ) ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ; ￿ ￿￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿/ ￿
￿￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ < ￿￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ = ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ > ￿ ￿ ￿ * ￿￿ ￿
￿ ￿ ￿ ￿ ￿￿ ￿ ￿? ￿ ￿ ￿ ￿@ ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿￿ ￿
￿ ￿ ￿ ￿ 8 ￿ ￿ ￿ ￿ ￿ ￿ ￿ 90 ￿ ￿ & " ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿@ ; ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿A ￿ ￿ ￿ ￿ ￿# ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ 3 ￿
: ￿ & ￿ ￿ ￿￿ % ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿; ￿ ￿ ￿ ￿ < ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿6 ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿* ￿# ￿ ￿ ￿ ￿ ￿ ￿
@ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿( ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ % ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ 4 ￿
￿ ￿ ￿ ￿ ; ￿ ￿ ￿ ￿ < ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ : ￿ & ￿ ￿ ￿ ￿ % ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿ ￿6 ￿ ￿￿￿ # ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ A ￿ ￿ ￿￿ ￿ ￿
￿ ￿ ￿ ￿ * ￿!￿ ￿ ￿ ￿￿ ￿ ￿ ; ￿ ￿ ￿ ￿   ￿+ ￿ ￿ ￿ ￿# ￿ ￿ ￿ ￿ ￿ % ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/   ￿
￿ ￿￿￿ & ￿ ￿ = ￿* ￿ ￿ > ￿ ￿ ? ￿ @￿ ? ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿; ￿ ￿ ￿ ￿ < ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿
@ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿B ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿@ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ ￿￿
￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿ 9￿ ￿ 9￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿ ; ￿ ￿ ￿ 5 ￿ 90 ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ @ ; ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
@ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿@ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿B ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ ! ￿
￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ A ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ’ ￿ ￿ ￿ .￿ ￿ .￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ % ￿￿ ￿￿ ￿ ￿ ) ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ ’ ￿
￿￿ ￿ ￿ ￿ ￿￿ A ￿ ￿ )￿ ￿￿ ￿ & " ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ * ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿￿￿ ￿￿ ￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ * ￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿7 ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ 8 ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ % ￿  ￿￿ ￿ ￿ ￿ ￿
￿￿ ￿ ￿￿￿￿￿￿/ ￿￿
￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ A ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿- ￿ ￿ ￿ ￿ ￿6 ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ) ￿ ￿￿ ￿ ￿ ￿
’ ￿ ￿ .# ￿ ￿ ￿ ￿C￿ ￿ " ￿ ￿ ￿ ￿ ￿( ￿ ￿ ￿ ￿ ￿ ￿ % ￿  ￿￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ ￿￿
$ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ )￿ ￿￿ ￿ ￿* ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿* ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ " ￿ ￿ ￿ ￿￿ ￿ ￿ ￿
￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿  ￿￿￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ / ￿
￿ ￿ ￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ 8 ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ % ￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿/ ￿ ￿
￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ A ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿* ￿ ￿ ￿ ￿￿ ￿￿ ￿ " ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ) ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿: ￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿￿ 2 ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ 3 ￿
$ ￿ ￿ ￿ 7 & ￿ ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿6 ￿ 2 ￿ ￿ ￿￿ ￿ ￿ ￿6 B & ￿ ￿ ￿6 ￿ )￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿# ￿ ￿ ￿ " ￿@ ; ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ 2 ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ 4 ￿
$ ￿ ￿ ￿ ￿ ￿* ￿ ￿ )￿ ￿* ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿@ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿B ￿￿ ￿￿ ￿ ￿ ￿ D E ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ % ￿￿
￿ 2 ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿   ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿￿ C￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ " ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿B ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ % ￿￿￿￿ ￿ & " ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ￿￿
￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿ 9￿ ￿ 9￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ ￿ ￿ ￿ ￿ ; ￿ ￿ ￿ 5 ￿ 90 ￿ ￿ ￿ ￿ ￿ ￿￿ $ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ @ ; ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
@ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿@ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿B ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿￿￿￿ ￿ & " ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ! ￿
6 ￿ 7 ￿ ￿( ￿ ￿ % ￿ )￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ 5 ￿￿ ￿ ￿ ￿ = # ￿ ￿￿@ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿   ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ’ ￿
* ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ & ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ !￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ 8 ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ) ￿ ; ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿￿￿ ￿ " ￿ ￿ ￿ % ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ￿￿
* ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ & ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ : ￿ ￿ ￿ % ￿￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ￿￿
: ￿ & ￿ ￿ ￿￿ % ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿0 ￿ ￿￿ ￿ ￿ & ￿ ￿ & ￿ ￿ ￿ ￿ ￿￿6 ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
) ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ / ￿
￿￿ ￿ ￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿+ ￿ ￿ ￿ ￿ ￿ ￿+ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿C￿ ￿ ￿ ￿ ￿ )￿; ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ )￿ ￿ ￿ ￿ ￿￿6 ￿ ￿ ￿￿ ￿ " ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿ * ￿!￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ .
￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿￿￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ * ￿ ￿+ ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿F ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿G 1 2 H I .5 4 4 I J ￿￿ ￿ ￿￿ @ ￿ ￿C￿ ￿ " ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ * ￿￿ ￿￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ D E ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿/ 3 3 ￿
￿ ￿ )￿ ￿ ￿ ￿* ￿ ￿ D ￿￿ ￿ ￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ .￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿
￿￿￿/ 3 4 ￿
￿ ￿ )￿ ￿ ￿ ￿* ￿ ￿ D ￿￿ ￿ ￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿$ ￿ ￿ ￿ ￿ ￿* ￿ ￿ )￿ ￿* ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿￿ ￿ " ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ % ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ , ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿￿ ￿ ￿￿
￿￿￿/ 3   ￿
￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ A ￿ ￿ )￿ ￿ ￿ ￿ & " ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿ ￿ + ￿ ￿ , ￿ ￿ ￿ ￿ ￿￿ ( ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ * ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ) ￿ ￿ ￿￿( ￿ & ￿ )￿ ￿ ￿ ￿￿￿ ￿ ! ￿
￿￿￿/ 3 ￿￿
￿ ￿ ￿ 2 " ￿ ￿ ￿. ￿ ￿( ￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ 5 ￿ & ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿$ ￿ 2 ￿ ￿ ￿ ￿ ￿￿+ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ " ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿) ￿ ￿ ￿ ￿ ￿ ￿ .￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿￿( ￿ & ￿ )￿ ￿ ￿ ￿￿￿ ￿ ! ￿
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￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿ ￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿
!￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿)￿￿￿￿￿"￿￿￿￿￿￿￿￿￿￿￿￿￿￿ !￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿)￿￿￿￿￿"￿￿￿￿￿￿￿￿￿￿￿￿￿￿ !￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿)￿￿￿￿￿"￿￿￿￿￿￿￿￿￿￿￿￿￿￿ !￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿)￿￿￿￿￿"￿￿￿￿￿￿￿￿￿￿￿￿￿￿
￿￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿ ￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿